Effects of 2 Polyoxyethylene Alkyl Ethers on the Function of Intestinal P-glycoprotein and Their Inhibitory Mechanisms.
The purpose of this study was to investigate the effects of polyoxyethylene 10-oleyl ether and polyoxyethylene 9-lauryl ether, 2 polyoxyethylene alkyl ethers, on the transport and absorption of 2 P-glycoprotein (P-gp) substrates, quinidine and prednisolone, across the intestinal membrane and to elucidate the inhibitory mechanisms of intestinal P-gp by these polyoxyethylene alkyl ethers. For in vitro studies, we used a diffusion chamber method and the Caco-2 cell model. An in situ closed-loop method was used for in vivo study. The 2 polyoxyethylene alkyl ethers, nonionic surfactants, increased the intestinal absorptive transport of quinidine and prednisolone in the diffusion chamber studies, and absorptive permeability was enhanced in the in vitro Caco-2 cell study. Furthermore, these surfactants enhanced the rat intestinal absorption of prednisolone, and we observed no intestinal membrane damage in the presence of these surfactants. Furthermore, these surfactants increased membrane fluidity in intestinal brush border membranes and inhibited P-gp ATPase activity. For in vitro and in vivo studies, these surfactants enhanced the intestinal absorption of quinidine and prednisolone, 2 P-gp substrates. The alteration in intestinal membrane fluidity and the inhibition of P-gp ATPase activity by these 2 polyoxyethylene alkyl ethers may be confirmed as mechanisms of P-gp inhibition.